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(57) Abstract: Disclosed is an exposure apparatus which is capable of supplying and recovering a liquid in a desired state, thereby 
®^ enabling to suppress deterioration of a pattern image projected on a substrate. The exposure apparatus comprises a nozzle member 



(70) having a supply opening (12) for supplying a liquid (LQ) and a recovery opening (22) for recovering the liquid (LQ), and an 
antivibration mechanism (60) for supporting the nozzle member (70) against a lower step portion (7) of a main column (1) in a 
vibration isolating manner. 
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[0068] ;^|lifeff^SiC4aV ^-Cf* . yX/k^Mff-S'J^80(*^^ (2o) cDX^^ti-81^#X. 
TV^§o yX/H5Agf+i|im80{*. T#J^gR7(D[a§|S7H(D+XiRiJ(Df^ 

'^l!lB7B^;l*^V^-CY$^>^(B]^CM^-e^^t^tI/fc20(DX■=P^tf81A. 81B^'(ix.TV^ 

^fHz:M\Pii-^^m:\at. ^#^fi84A. 84B;0S^^tbtvTV^§o aUtP^gCONT 

(i.x^^tf8iA. 8lB(D5'^^^'^^ce<^t>v^-r;^^;5^— ;^(Df+aiJ|g*tz:S-:5v^T. T^I'J 

mmW-CONTi^^ mC(DX^?#f+8 1 A, 81B(D^tb^^tl.(Dtl-a"JI§^(-S<5V^T. 

[0069] ^^c. ^MMMMi^^^ ^Xi^. yX/Higff a"J^80(*Y^#fi-82^1O'(ix.-CV ^ 

So yX/HMtfS!j^80{*. TiilM7(DlU]S|57H(D-Y{RiJ<D|^ffifi7 

BiC^ttbtbfcY^#ti-82A^lix.TV^§o ^fc. yX/kg|5M70(Z)-YjIlJ(DjIlJfiiC4b^ 
V>T. tij|BY^^tf82AtC^|B]-r§^gt;if*, Mt^ffi85A;65^{t^tb-CV >So 
^mCONT^i, Y^?#f^82A(Dt^alJ|g^^^S-:5v^-C. TIIiJ^§P7(^Mi-57X/V 

[0070] ~^fc. ^MMn^Mi^^^ ^Xit. yX/HiAetf-i|iJ^80(i^^ (so) (DZ^^tf-83^ 
#X.-CV^§o 7X/H4gtfS'J^80f*. T#J^§|57(DlM]|fP7H(D^#ffi7 

CiC^\^XXl^:l7lp]{C^/wXmirhtlfcZ=fll^§Y83A, 83Bt, ^(DZ=F^nf83BiC 

ML^xYm:ij\^i^m\^x^^iiEmi^unhtifcz=f=-^$Y83ct^mx.x\^ 

yX>kt|S/^70(D±fitC:}oV^-r. ttitEZ^#tf83A. 83B. 83C(D-^tl/-€tVt^>5tlB] 
ir^^Mi^i^. RMm86A^ 86B, 86C;6S^}t^;^^-CV ^-5o ^J^^gCONTf*, Z 
^^tf-83A, 83B, 83C(D5^ii'"^^<^^)V^-f tl.;6^^0(Dtf-S!j|^^(iS-:5V>-C. T 

m^mKMir^yy</um70(Dzm:^\^Kmir^i^Lm^^iib^^t^^x^^o 

rlU^^gCONTJ*, ^#:(DZ^^tf'83A, 83B, 83C(D^ib{i^^£<th^^i^^tl^^2-D 
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[0071] :i(DX^K. MW&mCONTit. 1i^(D^#tf81— 83(DtfS!l*^:^(-S^V^T. 6 

[0072] X^#f+81, Y^^tf-82, S.t)^^Z^#f+83(Z)^^t;^lEg(ifimt-B^^ 

|g-eSb§o '^!lX.fiZ^#ti-83^. yX/Vf|5W70(D^g|570T(DTB^T{|lJ^§|57<DlHI 
t|S7T(DJ[£®7A^(D£gi|(^S^{i@)^ffSiJi-§J;5t-^{tTtjj;V\ fe§V^^i, X^ 
#tf81^1oi:U Y^#tf82^2o^itTt>j;V\ 1t^<7)^^tf81— 83^ 

[0073] yX/WimftS'J^80^b-c(*. ^?#f+t;iRSbtb-f . 

[0074] ^fc. «3fe^MEX«. yX/v§|s#7O(Z);(]p3Sigt*#^f+SiJi-^;0p?lSf+au^9o^ 

fB]t-IIBi-§;!3PjSS^I+S"Ji-SX;&P?SiSf+ffl"J^91(91A. 91B)i:. 7X/V§|5#70(DY 
#;^fR]tcMi-§;!jPjiS^tf|B!l«Y;{)P3£Stfa!J^92(92A) yX/V§P#70(DZ 
t^l^i-^;!jPjlS^ti-pJ-rSZ;fjP3£Slf il!l^93 (93A-93C) ^^il;t-CV ^§ 

o 

[0075] ^^W^^t3:*5V >-c{i. ;?)P?S^f+PJ:^90(i« (20) oxdPjgiSff a"J^9i^{i 

Y$ft;^[p]iiMA/-e^ttbtl.fc2o(DX;!]PaSigftl|iJ^91A. 91B^#;t-CV^§o fB'JtP 
^gCONT{*, X;!jPjgStf-a!l^91A, 91B(D5^^^^^c^<i!t>V^-f tV^O^^^cDfhiBJM 

^J^^®CONT{*. m^CDX*P3gStfa!l^91A. 91B(D-etl.-etV<DthS!lMmt-S 
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[0076] */c. :^mm^mi^m iJummnYm^9onYmmm$im^92^i-^m^ 
[0077] ^fc. *ifew^ffitc*5v ^xu. Mmmmm9oi~imm3-D) cozmm&tmm9 

#;^|n](;i3feA/-eiS(te>tl./cZ;!)Pjgitf+ll'J^93A, 93B^, ^<DZl]m&tfm^93B 

KM\^xYm:f7\piiKm\^x^^t.mKmnh^ftzmm&$\'mm93ct^mK.x\^ ^ 

mW^mCONm. Zljm&sYm^93A. 93B. 93C(D5t?^^^cC<i:'bV^TtL;0^ 
^^X^^o -^fcmW^UCONm. UWC(DZMm&nYm^93A. 93B. 93C(D5~b 

[0078] ^(DX9K. mMmmcoNTi^^ mwii(Dijm&$Ymm9i—93(D$\'Wir^M:Km-5 

v^-c. 6iSS(Z);^tR](x«^. Y$6. z$A. ex. 0 Y. Au^^ 0 z;^tB]) i-K-r^/X/i- 

§|5#70cD;!jpjiS^^a?)§ii!;55T*#^o 
[0079] /^*D, x;!JP3SSI+il"J^9 1 , Y;(jP3£ittf a"J^92, ^tJ«z;!jp3SSIf S"J^93(D^^t/ 

iEefi-^^ti^^^Brtg-efc^o mK.\szmmm$Ymm93^. yx/vgi3$t70(Z)^^7 

OTOTB^-^itT^iiv^o fc^v^fi, x;!jP3SStf-||im9i^io^b. YljmMfYm^ 

92^2^mnXhX\\ Wt. ^WC(Djj\\M&$im^91^93^m^^Xy^yvUU70 

(D6 g ^m(D:ijm:imir^Mm&^$mmm^£x^ti^m^^rix\^tiux\\ 

[0080] ^(z:, _bi&Lfc«^^#-r§»3fe^eEX^fflV>T'^>^i^M(D^-?i5'— ^"^^S^P 
[0081] $lJ|»^ecONTfi. ^S^*:#t|&a«10tCj;6*^P_h(^>E^'r'5lgfrLQ(D#fc|&^M 

:yM^^B^^^pi.tmm't(Dm(Dmw-i^Q&xfi^B^^^pi^^^\^xmm' 
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[0082] mmni^AR2^nm'r^fci^ {^mi^w^mmio(Dmi^w^^\^ i ifj^hWi^^ti 

[0083] ^fd, mUP±<^Wi$^I^Qi^. yX/Hf|5|t 70(D|^#:[gIlDl P 22A, 22BX'0\mU^n 
fc^. miUU^24A, 24B, :/f|5#26A, 26B, At;^^lHllDll'23A, 23B^irh 

bTlS#:[Hll(X§|521tC[Hll|X$tV§o ^<^i:#. $iJ#P^gCONTf«#:lHlllX§|521l^J;S 

m^n. mmMi^AR2(Dmi^I^QRXl1^m^'^^Pl.^^L-X-r:^^M<D—^(Dy< 

vx^mir^(DicmMl^X. S;KP/55^^IB:^ARlii>^b-C+x;^[R] (Xf*-x;^[B] 

) i^mm iS • v( i3 fi^j^f^*) -e#»ji-§o mRp±ia^mwc<DiyB^yhmi^^m& 

[0085] |g#:LQ(D#k|&^U?lHliDl^fT5^i:t^J;«9. y:^/v^U70Kmm}^^±C^m^^^:h 
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[0086] yX/k§isM7o^^^tt-ST#J^§P7 (p<-r^=39i^i) u^B^^Wi^h^^i^xv ^ 

#:LQ^ihbT^;KP-ht-S^$ti.'5^-^i57-^'^^s^Ml::i-§o -^^-e. mmmmcoN 

[0087] /:^/i^m^7o^mmi^fct^. M>=^9J^i(DTm^^^7{zMir^y^y^m^70(D 

70(D^iLgf*yX/k^gtf-aij^80(^j;oTmy$tv5o aiJ^^gcoNTf*. yx> 

[0088] :i<Dt^, mW^MCONm. X. Y. Z{5LgtfS!l^81. 82. 83^tL^*;JX(Dtf-il!|#g 

[R] (x#. ex. 0 Y. &t>^ 0 z;^[B]) tcPi-;5#^gtt^^^je)§o ^J^ 

#70(D6 g (X|6. Y$A. Z#. 0 X. 0 Y. RXf 6 Z;^(n]) ii|^i--5#{iL 

[0089] ^^c. yX/^§|5|^70{i^M^^^^-^ti>^^5/^>-7l;5M#«72^cJ;o-c^^^$tL-Cv^ 
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[0090] Ki±^mvtix^i^^ mmmmeoizx^x^ yx/vgi5#7o-e^c/cMft^5. rmm 

[0091] ^^c. P;&M««60f*. ^^3fe^?^PL (^^^^2) (;i^LTyX/V§|5#70^ilL^c 

ttTV /X/HfPW70-ei§^bfc:M{*^J^^^^PL(;i[i:^e^(;i'fe^ 

[0093] ^fc. ;^^»^St-*5V ^Tf*. #t|^Wl3A, 13B^yXVkf|SW70(Z)#t|t^S§14A 
-CV^So l^^i-. [eIlDlV23A. 23B^yXVkt|S#(D[eIi|X|)fL^24A. 24B^{*. 

ft^gei— 63^'Ko-cyx>|fP#70^!|glbi--5)^i^^>. ^(DyX/vfis#70<Digft 
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[0094] ^fc. m^:^T—i^PST<D^minWc^nYM't^fcii>(D^W^nY^^:^'rJ^(D^mU( 

[0096] ^fc. $!j#P^gCONTf*. igi!]^g61— yX/VtB#70(D'jifcg^|i 
PST_h) cDlS^LQ^HHlJl-r-Sfci?) 7X/V§|5W70^-Z;^fB] (T;^fB]) t-#»]bT 

[0097] fe^sv ^tt. mmm^^w i&up(D^^m&. mi^i^Q(Dm^ mm ^.^ti 

^fc. yX>^§|5#70^^ffib?'c^V^^#^*, 7X>HfPW70^+Z;^fR] (_h^[R]) 

ii:-C:}sv ^-C. yXVvf |S#70i:^»^fc(*yXVkt|S#70^^;K^7^^v?PSTi:O; 

[0098] /cCdS, _h^Lfc^W^S(-*3V ^-Cfi . yX>V§|3|t70(DM;6STiliJ^$P7^irM^T 
S^3te#^PL^C'fe;bb^.CV^J;5^il. $lJ#^gCONTf*. yX/Wigtl-a!l^80(Dtf 
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^s^^tv\ /X/v«is#7oo6 i sSc>^fR] (x#. ex. 0 Y. &tJ« 0 Z 

:ij\^i^m-r^i}ms.\nm^^-^^^x. x. y. zmsft^eei. 62. 63(D^ti^ti^ 

mWii-^^tKX^. yx>gp#70(Z)6 ^ SS(d;^[b] (xm. Y$ft, zifi, ex, 0 y, 

[0101] t^^. Aim^fzMM^M\^^\ ^Tf*. /:^;vUU7onmW-^1^ P i2JSOJmW-U 

#:lHlilXP22^^«/X/kf|5#([Hli|XyX/^)i:^^(tT^ttTtJ;V\ g;& 

umm imwrnw) qo\^. w^y:^7^isajm^/:^/v(DMJj\^mirhfixh^\ ^l. 

[0102] /^5o. Aim^tzMmMMKm ^T. yX/vtis$t 70(D{ALg©J#P (T#J^g|S7t;i>c^-r 

[0103] y^—vy:tu—mm^n^m^. ^f^i^y^^hm^^nw w.m(Dmmm(Dmm^ 
m^Mi^^o mmmmxi-i^ mi^m^mmioRxfmw-iBiHmm20Kx^y^/^^\i 
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[0105] |E|4(rt^P^(DSlJ(D|^M^|g^^-rE|-efeSo ®4tCl*DV^T. ft^feiSgEXfi, 

>'=i^Al(DTffl^lf|57(;i^mtl./c^^3l6^5^PL^7X/HfPW70^(D^eP#^ 

f+SiJ-r§yX/v^gtfaij:^ioo^#x.Tv>^„ 7X/HS:g|+i|iJ:g&ioo(i. 

^ PL^yx>v$|5|^ 70^(DX#;^ foj Mi"'5'f4g li^^tf-aHi-^x^^tf 101(101 

A. lOlB)^. ^^3fe^5^PL^yX>VfP#70i:(DYW;^[B]fcMi-^f5LgM#^tl-iiJ 

'r§Y^#tM02(mb. ll|4^;If*|ll^$tv-cW^v^)i!, ^^3fe^^PLi:yx>v^;H- 
70^(DZ#;^|R]ii||@i-^{igM#^tf-SiJi-^z^#tM03 (103A— 103C, muio 

3C{*El4^;If^la^$tVTV^;'^V^) ^^'fiix.TV ^-5o ^tVb#^#tH01— 103f*SJ^ 
3fe#^PL(D^1iPKtc:fe«9#(tbtl.-CV^^o #^?#ti-101-103^fBlJ^^gCONT 
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[0106] ^IJ^^gCONTJi. 1i#:(D^^tf 101 — 103(DtfalJ|£m^-^^V^T. 6 S 

\z.m^\^x. igtJj^gei— 63^ig«]b-r. ^^^t'^^PL^yX/p-fpMTo^tD'fi 



x.-cv>5o yX/HiLgffaiJ^iiofi, S;K^^— v^PST^yX/v§|5#70^(DX$6;^fR] 

(-K«^gK#^M!|-r§X^#tM 1 1 ( 1 1 lA. 1 1 IB) mm^'r—-J"PSTt 

yX/k§|5M70^OT|6;^[B]t^Mi-;5{5LgM#^tfS'J-rSY^#tfii2(mb. 051:: 

gM#^ffS!Ji~^Z^#ti-113(113A— 113C. f0.bll3C(*|E|5f^(*|l|^$tv-C 
V ^ti:\ ^^#x.TV ^:5o ^tbe>#^^tM 11—1 1 3{*S^;^^— v^PST(D5i^»^ 

M^^^/&if^^v^j3'f^^^g^c::5^^9#^tbtbTv^;5o El5ic*5v^-c^*. ^^#ti-iii— i 



13\i.mU:^'r—i>'PST(Dmm\^m)mhfiX\^^o #^^tMll— 113i!$iJ^^ 

gCONT^{^^^$tl.-C*5«9. #^#fMll — 113(Z)ffaiJ*g;^{*, flilJ^^gCON 
[0108] 0IJ^^gCONT(*, lt^(D^^f+lll — 103(DftSlJ|^^ii^-3V^'C. 6 i 

<D;^fB] Om. Y#, Z#, 0 X, 0 Y, mi 0 Z;^fR]) tciMi-^S;^^'^^— >?PST(c1 

^igtf #(-S<5v^T. Igtb^gei— 63^«gll]bT. v?PSTi!yx>§ls 
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[0110] ^LT. ^;ft^n93nm@ScDS3fe^ELti>y-i-^|>fi7K(;!K)(Dja$ff*nfil5fS^l. 4 
V^fc#'a^. S«P_h-C1il/n, i-/^^-^|^134nm(^^^;g^t:$tl.-Cr^V^j|p^^i^;05 

[0111] ±3zIibfcJ;5mm&^fflv>fc^^t;if*. ^^3fe^^<^r?H p#:na^so. 9 

(TEii^^^) (DllI^^(D^v?;:^h^ffi-t?(DSai§^;55i« </«e^fcfe. 
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^R-em^^tt-SMP^ a ^0. 95, ^(Dmm^^n^^%^(Di^n&0. 125 CT . ^ 

& (DOF) ^IbOniam&mM^^^^t^^-^^^^o 
[0112] ^fc. '^[Ix.{^ArF3^=arWW-if^»^^^L. l/4@^(D*i/jNf§^(Z)^^^^ 

^PL^^oT. ^Iffl;:^^^^ • T^K ^ 25— 50nm@^(D9 
^—XDmrm&^^^J>><Dm^) KX^Xit. wave guide3!j^tCj;«9-^;=^i:^M;5S^^ 

^abTt). ^^3fc#^PL(DPiP^NA;dS0. 9—1. 3(DX^Ki^t\^^m^Xhm^^M 

[0113] -^><>i^MJi(D^^ilB7'cC7-f>'-T^^K-;^^— >^^S^P_h(-K3fe-t'§ 

Wire Grid^mtCj;«9Pii^fife5^(TMiS3fe^^);0SSiB3fe^^(TEiB3t: 

4gS(D|i/jNf§*(DS^^^^PL^^o-C. 25nmJ;«9^^V^^-r>'-T>-K-;^-<— 

mytmm)mxfj:<. #5i¥6-53l2o-^^$R^^p?i^$tLTv^^J;5^-. 

|^C<#^5^26-53120-^<2^#(i^^$tl.-CV^^J;5i-^ %m^^'b-t\.fz.n(D 
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it3/4) t^mmi.xmmir^m'^. mm a ^o. 95. s^3fe^^PLor?g p»n 
[0115] :$:mm^mx-i-i. i^m^^^pi.(D^m^yt^m^27i)m'oHiirhnx^<o. ^<d 

[0116] fj:^. mi^l^Q(Dmfh{c^<^X^Z^^myt^^Pl.(D^)!^(D^^m^tmUPt 
[0117] /^:io, ;2ts:^W^^-ef*. ^^3fc^?^PL^S^P^gt(DP^f«#:LQ-e^^c$tv 

[0118] fj:^. :^mMMm(Dmi^i^Qi~iykXh^^^. yKSX^(DmW-Xh'^XhX\^ \ mK.it 

2 2 

m#:LQ^L'C{*F 1/— if^t^Mo^ Bri^^^^!jx.«\ Jli:75/>^t:4^°y^— 7"/V(PFPE)^ 

2 

'oXX^^fcnmiffWM<. S^3fe#^PL^^»^fitcM*$tLTV^;5:7;^hW 
[0119] _hWB#^Jfe?l^^(DS^P^L-C{*. if^^f*:'7^VM>^^atffl(Dij^#^!>:3^^N 
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[0120] S3fe^gEXi:LT(*. -s'^i:7Mi:^^Pi:^IIlSg#i!]bT-s'^i^M<Dx^i5?— 

o 

[0121] ^fc. 01^-?^— ^^SW^^l5}5^#-iliLfc4^S^^01^-^i5^-^(D|i/jN#^^^^ 

[0122] ;^^Kf*. #^5^10-163099-^^^. #||5]Zio-214783-^<2^|&^tJ? 

^tLe)(;i>C^J^;i-§7|eH#fF6, 400, 441-^^, #^2000-505958-^<2^fB^t;?itt 
t^>^J^;i-S7RIS#f^5, 969, 441:^&tJ^^IS#rF6, 262, 796^tCfe*fe^tL-CV^ 

^fc. #§l¥ll-135400#tC||^$tl.-CV^^J;5t-. 
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IS#fFll6, 778, 257^<2^#^c5l^$tl.-CV^§o;^H^mi|-e^g^bfcm^H(X 

[0123] ^fc. _b^E(7)^»MT-f*. S^3fe#5^PLi:^Pi:<7)r^tcMBff6^t-IS#:^«fc 



4^ ^-S^^iip:lti-^?Sm»3fe^g(-oV >T{*. -^(IX-f^^gi^lO-SOSl 14-^<2^ 



2004/0 191 28^^^^:7i^5/h tvTv j;5 ^^3fe 
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[0124] 



[0125] 



[0127] 



^ (CCD) fc-SV ^^U^^/PXi^-^y^^t^if^ 



USP5,528, 1 18#fi?0 V J^-^J*. ^T^ry ^i^"'^^ V ^fc^Tii^±m^XX^^— 



[0126] v'PST, MSTODigi 



5^ 



PST, MST^|gKji-s^B^— i5''^^V^-CtjJ;V\ 



m^x. ±m^jkm^fcn^m<wm^:i^iir^m^^mmvx^mmm<Dmm.(D~n 

/cCV^J;5i-^ #^¥8-330224-^<2^#&tJ«^tbi^>y-J^;i-^3j^a#|^5, 874, 820 

xhx\^\ :$immmmxm^i^fcmmm ixiim^i.fcM^m) (^m^nm^xn:^ 
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[0128] Kx±<Dx^ ^mmmmm<Dm^mmE,xit:^ ^mwwm^<DmmKmifhn 
m^^tf ) 205. ^^:^y'y:f206m^mxm^^ri^o 
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[2] 3fe#^^«^. 

[5] mmv5&mm\i. wm'^nm\^n\^xmm/:^^vuu^mmmz.V5U'r^T^ 
[6] mm^wmmi-^. mm^mm\^n\.xmm^^^vuu^mm'r^mmmn^ 
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[10] mmy:^^^^m<Dmmmmm^$Ymir^uumm$Ym^^mK.. 

Mo 

[12] mi^^i)i'\^xmu^m^'r^mytmmi^^^^x. 
[15] ^^^^mx.. 

[16] ^^mtmi$^t^^\^xmm^mytir^mytmw:i^^^ ^x. 
[17] mm^^m-imm^^mi^^m^ti. 
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[18] 



[19] 



[20] 



[21] 



[22] 



[23] 



[24] 



mw-^^L-xmrn^m^-r^m^mmxhox^ 
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[Hi] 
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[02] 
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[EI3] 
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93A 

(93) 



93C (93) 
63C (63) ^^^^^ 



91B(91) 
61B(61) 




84A 

81A(81) 

61A(61) 
93B (93) 
91A(91) 

90 



86A(83A) 82A 

(82) 



62A 92A / 86B(83B) 
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